Palmitate increases the susceptibility of cells to drug-induced toxicity: an in vitro method to identify drugs with potential contraindications in patients with metabolic disease.
Fatty acids are an important source of energy. Excessive energy intake results in elevated levels of free fatty acids that are thought to be the pathogenic factors causing metabolic disorders such as dyslipidemia, obesity, insulin resistance, diabetes, and fatty liver. Underlying metabolic disorders have been suggested to be a predisposing factor for drug-induced liver injury. The steadily expanding population with metabolic disease may pose a higher risk for drug-induced toxicity. In order to understand the interaction of free fatty acids and drug-induced toxicity at the cellular level, we explored whether the saturated free fatty acid palmitate could modulate drug-induced cytotoxicity in HepG2 cells. A number of drugs known to induce hepatotoxicity in humans were selected to test this hypothesis. Drugs without reported hepatotoxicity were also tested to evaluate the specificity of the palmitate-induced effects. We demonstrate that palmitate, at sublethal concentrations, was able to potentiate the cytotoxicity and/or apoptosis induced by some but not all drugs tested. The palmitate and drug coincubation potentiated toxicity, which when combined with the plasma maximum concentration (C(max)), allowed us to identify idiosyncratic toxic drugs that were not flagged in previously deployed cytotoxicity assays. Our data suggest that treatment of cells with palmitate improves the sensitivity to detect compounds with risk of inducing idiosyncratic liver toxicity. Furthermore, this assay may be used to identify compounds that have higher safety risks in a population with metabolic syndrome.